Mitochondrial DNA's from many vertebrates (mammals,'-7 birds," 3 and amphibians8) and at least one invertebrate (sea urchin9) heretofore examined exhibit a remarkable structural similarity. All of these DNA's were found in the form of closed circular duplex molecules of approximately 5js in length, with an estimated molecular weight of 107 daltons. However, the estimates of the DNA content per mitochondrion vary in different types of mitochondria from one or two9 up to 14 molecules' 7 of 107 mol wt DNA.
Mitochondrial DNA's from many vertebrates (mammals,'-7 birds," 3 and amphibians8) and at least one invertebrate (sea urchin9) heretofore examined exhibit a remarkable structural similarity. All of these DNA's were found in the form of closed circular duplex molecules of approximately 5js in length, with an estimated molecular weight of 107 daltons. However, the estimates of the DNA content per mitochondrion vary in different types of mitochondria from one or two9 up to 14 molecules' 7 of 107 mol wt DNA.
In fungi, Luck and Reich'0 isolated a linear DNA filament of 13 million daltons from Neurospora mitochondria, and the presence in mitochondria of at least two distinct density species of DNA has been indicated." In yeast mitochondria the presence of rather heterogeneous-size linear filaments at least 5 I . in length was observed by Sinclair et al.,"1 but circular DNA species of varying length also present in the mitochondrial fraction were found to possess buoyant density identical to the corresponding nuclear DNA. This implies that the circular DNA might represent nuclear DNA contaminating the mitochondrial fraction.
However, in separate experiments, Avers'3 also observed in yeast mitochondria the presence of circular DNA molecules of up to 10.1 IA in length and estimated that an equivalent of 10 ,u DNA molecule should be present per mitochondrion.
In previous studies 1 DNA released from osmotically disrupted mitochondria was also examined. Since membranous fragments, presumably of mitochondrial cristae, are abundant and since portions of DNA filaments were often buried under these fragments (Fig. 2) , it was difficult to obtain photographs of a number of measurable filaments. However, in other photographs 16 filaments were measurable, and the distribution of their lengths is presented iin Table 1 ; the calculated mean length was 17.6 A ± 0.13. Two additional filaments (their lengths 10 and 13 ,.) were also found, but they were considered as broken pieces.
As mentioned above, there are many DNA filaments which were connected with masses of mitochondrial membranes or fragments. However, there is no single site of association for DNA on the membranes, and DNA filaments radiate from all sides of broken mitochondrial debris (Fig. 3) . Sometimes, clusters of DNA filaments free from the remnants of mitochondrial membranes were observed. Since the mitochondrial density on the grid was low, it is unlikely that 20 In all these studies, we have never observed circular DNA. In order to increase the resolution of detecting circular species, CsCl density gradient centrifugation in ethidium bromide4 was also performed with mitochondrial lysate and purified DNA as well as whole-cell lysate. In no case did we find a secondary band attributable to circular DNA. We conclude, therefore, that Suinnmary.
-Unlike mitochondrial DNA of other organisms, DNA purified from Tetrahytnena mitochondria has a linear structure of a mean length of 17.6 ,A i 0.077, as revealed by electron microscopy. The mean length of DNA released from osmotically disrupted mitochondria was 17.6 , + 0.15. A cluster of seven or more strands of DNA of this size was released from a single mitochondrion.
Electron-microscopic studies of purified DNA from Paramneciunm and of mung bean hypocotyl mitochondria showed only the presence of a linear filament with a size comparable to that of Tetrahynmena mitochondrial DNA, whereas a large portion of monkey (M11acaca mulata) liver mitochondrial DNA was circular with a mean length of 5.)5 At i 0.04.
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